Effects of oxalate on the re-initiation of DNA synthesis in LLC-PK1 cells do not involve p42/44 MAP kinase activation.
Oxalate interaction with renal epithelial cells results in a program of events that include alterations in gene expression, re-initiation of DNA synthesis, cell growth and apoptosis. Our studies focused on understanding the mechanisms involved in the oxalate-induced re-initiation of the DNA synthesis. The effects of oxalate alone or in combination with epidermal growth factor (EGF), platelet-derived growth factor (PDGF) and insulin were investigated to determine whether oxalate utilized the p42/44 mitogen activated protein (MAP) kinase pathway, which is a common pathway used by a majority of the mitogens. LLC-PK1 cells (a renal epithelial cell line of porcine origin) were exposed to oxalate in the presence or absence of three established growth factors, EGF, insulin and PDGF, and of the transcription/translation inhibitors, actinomycin-D and cycloheximide. DNA synthesis was assessed by [3H]-thymidine incorporation. p42/44 MAP kinase activity was assessed by super-shift analysis as well as by immunocomplex kinase assay. Exposure of growth-arrested LLC-PK1 cells to oxalate resulted in the re-initiation of the DNA synthesis was abolished by [corrected] pretreatment with transcription/translation inhibitors. Oxalate (1 mmol/L), EGF (50 ng/mL) and insulin (100 ng/mL) stimulated DNA synthesis in growth-arrested LLC-PK1 cells, while PDGF (50 ng/mL) had no effect. Effects of EGF and oxalate on DNA synthesis were additive. In contrast, oxalate and insulin had antagonistic effects on DNA synthesis. Additionally, oxalate did not activate the p42/44 MAP kinase pathway while EGF stimulated this pathway. These findings demonstrate that oxalate does not activate the p42/44 MAP kinase pathway, and the effects of oxalate are mediated by pathways that are distinct from those of EGF, PDGF and insulin.